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TABLE 1- RESULTS OBTAINED IN ORGANIC SOLVENTS
[Arna>: (nm) emax (litre mole"! ern'? X 10-~n
COMPOUND I
220 (2040). 260 (1040), 370 (0'58), 420 (sh)
220 (2'00). 272 (1'36), 373 (0'60)
. 277 (1'33), 380 (0'67)
273 (1'73). 375 (0·62)
270 (0'98), 375 (0'59)
Ethanol.
Ether
CHCI3·
CCI.
Cyclohexane
Ethanol
Ether
CHCl3
CCl.
Cyclohexane
Eth'l.nol
Ether
CHCI3
CCI4
Cyclohexane
Eth1.nol
Ether
CHCI3
CCl4
Ethanol
Ether
CHCl3
CCI,
Cyclohexane
Ethanol
Ether
CHCl3
CCI,
Cyclohexane
COMPOUND II
213 (2040). 258 (1·05). 375 (0·98). 430 (sh)
217 (2040). 275 (1042), 383 (0·74)
276 (1'75). 393 (0'81)
270 (1·24). 380 (0'74)
277 (1'20), 382 (0'83)
COMPOUND III
215 (2·42). 258 (1,74), 375 (0'72). 430 (sh)
212 (2040). 265 (1·28), 383 (0'74)
258 (1'85), 393 (0'81)
258 (1046), 380 (0'74)
265 (1-53). 382 (0'83)
COMPOUND IV
225. 280, 360. 400
228. 280, 360
373
373
COMPOUND V
235 (1'50). , 360 (0·43). 460 (sh)
222 (1'02). 275 (0·68). 380 (0·44). 440 (sh)
275 (0'84), 393 (0·49). 420 (sh)
270 (0'76). 385 (0'48), 420 (sh)
275 (0·64), 380 (0·33), 420 (sh)
COMPOUND VI
260 (1'92). 360 (0'63). 390 (sh)
258 (2'0). 336 (0'63). 390 (sh)
256 (2·2). 340 (0·64), 390 (sh)
340 (0'57), 390 (sh)
255 (1'8). 335 (0·63). 390
polarity and molecular structure. Following con-
clusions can be deri.ved from the data obtained. (i)
The bands corresponding to the 7t-7t* transitions of
the naphthyl moiety show small solvent shifts which
is a common behaviour of locally excited transitions.
(ii) The charge transfer band shows a blue shift in
ethanol as compared to the solvents of low polarity.
This may be due to the interaction of n-electrons
on the OH-group with the solvent ethanol rendering
the CT interaction more difficult in ethanol", The
blue shift may also be due to the weakening of the
intramolecular hydrogen bond by the solvent ethanol
and other solvent of high polarity. This weakening
leads to a shift of the tautomeric equilibrium in
favour of the nitroso-naphthol form which absorbs
at a shorter wavelength. (iii) The charge transfer
band in chloroform is apparently red shifted compared
to other solvents. This is most probably due to
the shift in the tautomeric equilibrium in favour of
the ketooxime form which absorbs at longer wave-
length. The effect of solvent polarity on such an
equilibrium is substantiated by the existence of an
isosbestic point in the curves for solvents of different
polarities. (iv) The position of the charge transfer
band is largely affected by the substituents on the
naphthyl ring. The magnitude of shift decreases
in the order COOH>CI>Br>H>I.
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The plot of Arnax as a function of the a
(Hammett) constant shows a linear relationship,
except for theiodo derivative. The red shift of the
band is however not in accordance with the general
behaviour of charge transfer bands. which are shifted
to shorter wavelength with acceptor substituents.
However the obvious shift of the charge transfer
band with changing substituents reveals an apparent
interaction between the substituent and the chelate
ring.
In the infrared spectra of the compounds. the
vOH appears as a broad and split band, indicating
intramolecular hydrogen bonding. Some compounds
display small bands in the region of the free OH-
group indicating the probable existence of cis-trans
isomerism. The existence of the C= 0 band
(within the 1620-1680 crrr+ range) indicates that
the compounds exist essentially in the keto-oxime
form.
A comparison of the IR spectra of the compounds
I and VI reveal that C=O band is shifted to higher
frequency region in I indicating a stronger intra-
molecular hydrogen bonding in I which is in
accordance with the pka values. The shift in vC=O
obeys the following increasing order: I <IV<III
<II. The vC=O versus a plots are more or less
linear, indicating the influence of the substituent
on the strength of the hydrogen bond.
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Complexes of the type MM'(NCSe)4xL (Me=Co(I1) or
Ni(I1); M'=Zn(I1), Cd(I1) or H~(I1) ;x=2,3 or 4 and
L=ethylenediamine or triethylenetetramine) have been
prepared and characterized on the basis of elemental
analysis, magnetic moment, molar conductance, elec-
tronic and infrared spectral studies. These studies
indicate a square-planar structure for Co(I1) complexes
and octahedral for Ni(I1) complexes. The two metal
ions in CoCd(NCSe)~.4en and CoZn(NCSe)4.4en com-
plexes are brtdged through two ethylenediamine
molecules.
ON the basis of available data in Iiterature="
and our own works, we had postulated that
the ligands having ethylenediamine moiety will
form . square-planar complexes with Co(II). In
support of this postulate we present here our
studies on ethylenediamine complexes of tetra-
selenocyanates of Co(II). Corresponding Ni(II)
complexes have also been prepared for comparison.
Reagent grade nitrates of Co(II), Ni(II), Zn(II) ,
Cd (II) and Hg(II) , were used as such. Potassium
selenocyanate (AHa Inorganics was recrystallized
from acetone and dried for 24 hr in vacuo before
use. Ethylenediamine(en) and triethylenetetrarnine
(trien) were purified by distillation under reduced
pressure.
All the physical measurements were carried out
as described earlierr-". However, molar conduc-
tances of the complexes were determined in metha-
nol, a mixture of methanol and en or N,N'-dimethyl-
formamide using a Philips conductivity bridge
model PR9500.
Preparation of the complexes - Metal selenocya-
nates, M(NCSeMM = Zn(II), Cd (II) or Hg(II)] were
prepared by reacting 2 mmole of the respective
nitrate with 4 mMole of potassium selenocyanate
in. methanol. Precipitated potassium nitrate was
filtered off. The solutions of M(NCSe)2 and M' (NCSe)s
were mixed together and nitrogen was bubbled
through the solution to expel any air and finally
the contents were stirred for 2 hr. In the case of
NOTES
MZn(NCSe)4 [M == Co(II) or· Ni(II)] the stirring
time was 2 min. To the resulting. suspension or
solution, ligands were added in slight excess (10
mMole) and contents stirred fer 8 hr at room tem-
perature. Solid complexes obtained were filtered,
washed with methanol, dried in vacuo and analysed.
Characterization data are given in Table l.
Bis (ethylenediamine) Co(II) tetraselenocyanatoethylene-
diaminemercurate(II) , [Co(en)2][Hg(en) (SeCN)4]-
This complex behaves 2S 1: 1 electrolyte (AM in
DMF = 112 ohrrr'! cm2 mole+). The infrared spectra
(Table 2) show that selenocyanate groups are linked
through their selenium ends to mercury, as evi-
denced by the positions of vC-N, vC-Se and
aNCSe vibrations1o,u Ethvlenediarnine shows fea-
tures of coordination through both of its nitrogens.
The magnetic moment value of 2·2 B.M. is quite
low and indicates the presence of Co(II) in square-
planar configurations+. The electronic spectrum of
the complex shows a strong broad band at 17500
crrr! and bands at 7010 and 4800 crrr? corresponding
to the transitions :lA~2Ec, 2A1p2B2C and
2AIC~aEg respectively. The positions of these
bands resemble those of previously reported square-
planar Co(lI) complexes'r". On the basis of these
results a cationic-anionic structure, [Co(en)2]2+ [Hg
(en) (SeCN)4]2-, can be suggested for this complex.
TABLE 1 - ELEMENTAL ANALYSIS, MELTING POINT AND MOLAR CONDUCTANCEDATA
Complexes" Colour m.p. Found (Calc.), %
(0C) ---
36·1
(36'S)
37'4
(38'1 )
39·6
(40'3)
36·0
(36'7)
37·8
(38,0)
39·2
(40'3)
37'4
(37'S)
*Satisfactory C, Hand N analyses were obtained.
[Co(en)J2+[Hg(en) (SeCN)(]2- Brownish-green
[(en)Co(en)ICd(en) (NCSe).]·+[ (NCSe).]2-
[(en)Co(en).Zn( en) (NCSe)2]2+[(NCSe)2]2-
[Ni(en)3]H[Hg(SeCN)4]'-
Orange
Yellow
Violet
[Ni(en)3J2+[Cd(en) (NCSe)4]"
[Ni(enh]2+[Zn(en) (NCSe)4]2-
[Ni( trien) 2]2+[Zn (NCSe)4]2-
do
do
Light-violet
Se
160(d)
184·0
185·0
177-0
130·0
235·0
155·0
Ni or Co Hg, Cd
or Zn
23·1
(23'3)
6·7
(6'9)
6·6
(6'9)
6·9
(H)
7·4
(7'5)
7·1
(7·0)
23·5
(23,3)
13·2
(13'5)
8·1
(8'3)
7·9
(N)
TABLE 2 - INFRAREDSPECTRALASSIGNMENTSIN THE REGION 4000-250 CM-1
Complex vNH 3NH. vC-N vC-Se 3NCSe vM-L or
vM-NCSe
[Co(en).][Hg(en) (SeCN).J 3250sb 1580sh 2100s 545w 405m 275w
3200s 1570sb 385m
[(en)Co(en).Cd(en) (NCSe).] [NCSe2] 3240sh 1575s 2080sh 660w 430w 273m
3195s 1565sb 2070s 565m 420w 260w
[(en)Co(enl.Zn (en) (NCSe).] [NCSc2] 3230sh 1585sh 2070s 665w 435m 280w
3205s 1560sb 2060sh 562m 425m
(Ni(enhJ[Hg(SeCN).] 3240sb 1572s 2097s 545m 405m
3200s 1565sh 390sh
[Ni(enh][Cd(en) (NCSe).J 3230m 1570s 2080sb 655m 428m 290w
3185s 1560sh 280w
[Ni(en)a][Zn(en) (NCSe).] 3260sb 1580sh 2075sb 645mb 430m 295m
3220m 1555mb 285m
[Ni(trienl.J[Zn(NCSe)4 ] 3325sh 1620w 2075sb 660w 430m 295w
3270mb 1590s 410m 272w
3250mb 1570mb
Ethylenediamine: vNH (3340sh, 3260sh); 8NH. (1615sb, 1590sh).
Triethylenetetramine: vNH (3350s, 3280sb); 3NH. (1625sb, 1590s).
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TABLE 3 -ELECTRONIC SPECTRALASSIGNMEN'IS,SPECTRALPARAMETERSAND MAGNETICMOMENTVALUES
Complexes Electronic transition (cm-I) Dq B' ~ !leff
'A.g-+'T.g
(B.M.)
·A.g .••·TIg ·A.g-+·TIg
(P) (F) (F)
[Ni{en)aJ[Hg{SeCN)J 31250 18870 11470 1164 1013 0·95 2-92
[Ni(en).] [Cd (en) (NCSe)J 31250 18870 11500 1164 1013 0·95 2·90
[Ni (en).](Zn(en) {NCSe)J 30300 18500 11430 1152 950 0,89 2·97
[Ni(trien)aJ[Zn(NCSe)J 29410 18180 11330 1HO 892 0·84 2-89
Di(selenocyanato)bis(ethylenediamine) -tJ.-bis(ethylene-
diamine) Co(II) , Cd (II) or Zn(II) selenocyanaie,
[en> Co<:>M«en) (NCSe)2J2+[NCSell) II-(M= Zn
or Cd)- The molar conductances of these complexes
in DMF indicate that these are 1: 2 electrolytes
(AM= 185-190 ohmv" em" moler-). The positio~s
and numbers of vCN, vCSe and 8NCSe bands In
infrared spectra indicate the presence of both nitrogen
bonded and free selenocyanatet-w-P groups. Ethyl-
enediamine is coordinated through both of Its
nitrogens, The magneti~ .moment. va~ue~and elec-
tronic spectral band positions agam Indicate that
Co(H) has square-planar configuration in these
complexes. Two ethylenediamine molecules act as
bridges between Co(H) and Zn(II) or Cd(II). Such
a bridging by ethylenediamine is quite commonla,l~.
The Cd(II) and Zn(II) complexes show magnetic
moment values of 2·45 and 2·82 B.M. respectively.
Their electronic spectra show two bands at 18050
and 17360 em? (ZAU~IIEg) and 7560 and 8030
cm-l (2Alf~2B2g) for Cd(H) and Zn(H) complexes
respectively.
Tris (ethylenediamine) N i(II) tetraselenocyanaiomercu-
rate(II) and related complexes [Ni(en)a) [Hg(SeCN)4),
[Ni(en)a)[M(en)(NCSe)4) [M= Zn(I1), .. Cd(II)J
and [Ni(trien)2)[Zn(NCSe)4)- The position of
electronic spectral bands, various spectral
parameters and magnetic moment values (Table 3)
very clearly shew that Ni(II), in these complexes,
is in octahedral configuration. The molar conduc-
tance data in DMF (AM = 110-120 ohm? cmll mole+)
indicate them to be 1: 1 electrolytes. The infrared
spectra (Table 2) show that ethylenediamine is
coordinated through both the nitrogen atoms.
In the case of triethylenetetramine there is a free
N-H band also. The positions of vC-N, vC-Se
and 8NCSe frequencies indicate that selenocyanate
is bonded through the nitrogen atom to zinc or
cadmil:mIO,!! and through the selenium atom to
mercuryv. On the basis of these results cationic-
anionic type of structures have been suggested for
these complexes (Table 1).
The authors gratefully acknowledge the financial
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Cd(II) and Pb(II) form 1: 2 complexes with trts-
(hydroxymethyl)aminomethane (TRIS) in aqueous
medium. The presence of methanol in the medium
considerably affects the nature and composition of the
complex species. The effect of change of temperature
on the system has also been Investtgated and the
thermodynamic parameters &G, &H and &S have
been computed for the reaction equilibria.
l"HE importance of tris-(hydroxymethyl) amino-
methane, (HOCH2)3C.NH2 (herein as TRIS) ,
has been widely recognized>. Except for a few
potentiometric investigations on certain metal-TRIS
complexest, the chelating properties of this compound
have not been extensively studied, No attempts
seem to have been made to study the TRIS-metal
complexes polarographically. It was, therefore, felt
worthwhile to investigate the coordinating tendencies
of TRIS towards metal ions by polarographic tech-
nique. The present note deals with studies on
Cd-TRIS and Pb-TRIS systems in aq. and aq.-
methanolic media.
All chemicals used were of AR grade. TRIS
(Fluka, Switzerland) was used as such. The solu-
